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" 4 ' Of the 'computer' s components, 'hard disks and LCD displays .; ; 
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. ..In the .case of a harcj disk, thermal, expansion or 

■ contraction may • affect, the Extremely ■:' small/ ciearande^/lV:^^"-. / * "\: v 

■ between 5 reading head "and platter, or affect the* balartce 1 " of • y '\ 
'-.the platter when it is. spinning at, say, ;7.200- rpm. Any* such " 

\l ? alteration can impair "read' quality or even result' in damage ' 

to the reading head or platter surface. 

In the case of an LCD display, the properties of the liquid 
25 crystal are typically temperature dependant and may result 
in diminishing display qualities at temperature extremes. 

"In addition, some battery chemistries used in portable 
i*. . ;: :C-.l;r ...computers also tiave'' "a - preferred teinpeirature . range for 







' ■**." ;:: ?^V^> '■"* '* Or ' JffV " • 

. fo ^>fxamgXe;y.'' i^,houri&^/.so{*.sVaiming ■ ' "i'.'-Y' 

'i ca .S.v^^:? ; 5''-.one' work-xngv.'day -.and '-It-he ■ . '; 
. .-start, of -the-.iiex-t$v.. •' ••■ V; i;. v.'' • •.V ' ; '': ' •' 

'• #5® ".case^'of^a >ehlc < ieWb.iMte<iVde\vioe'. : l' • the 'heater mav'.- ' '• ^ 

■■■■.■.-•■':'.'.•-';.,.• ■;>•: :vVV' : - i -"%'- , '->-^"Vvi' ; ii' •• ■-•<••».:...•-. ;y..\':'::>.' ^j-.'-'.-i- y, -.. .*.• ■ v.' -'-i-..-..'. 

.s.-V; 'j C/. ; a +9<*£wy$ ' a :3^K ter Y. ;.P5?te?p-i'9.n^6UtfQf such- that' if the. •'..•;'•' '' •"'• \ 

■•••'•'■•^ certain; ■ .""•'••"■V' 

.:' |.^v^^a^4'^oyet';tliQd/ the:;h'e'atei: would f ;turn 'bf/f 'to'- prevent "the '"" 

? .-:»-■**:' ; v:*- ^^^y.^^^'^nable.^to; subsequently, start, the. -vehicle. ,.. >.f- 

.. ■ - 10 • ' • ';.•;:/ ' "/ .' •". . - : " ' : " ' ' '■' '' : V ' V.' .' '"' ' " ' . ' 

.However, both the quality of a battery power supply and the 
-. / 1 severity of ^'temperature to be. countered" are unpredictable., 
quantities, making the- known heater an imprecise solution. 

15 The purpose of the present' invention is : 'to address the " 
above problem*. 

Summary of the Invention ' 

The present invention provides a computer , component heater 
operably coupled to a pulse width modulation (PWM) power 
controller, said power controller operable to automatically 
vary a duty cycle in relation to the voltage of the power 
source supplying the heater. 
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25 Advantageously, by using a PWM power controller, the heater 
} V outp H/ ' ^ an< <t|e '. c ontrolie?i -largely' independently, of the power , 

v." v.- ■■ ! - supply .voltage- by,; adjustment /of - the.^ duty/ cycle.. ' 

■'.<;: /x'^y^ prdvide's'- 





;-'; v \ - ' by^ .way«. of .. example' wxth: -reference . to the accompanyxng 

.v\ v. ; -io'* v-o;h: "' *'..-•'". *. ■ .■ • ' \ .\ . r. V;.;,, .v.',.;.:, s .\. . ■ • . 

. Brief ..description of the drawing ... .. .. : .... 

Vv;*'. : / 1 -' FIGy^ computer^' cpmpdnent'^-- . 



r, ;■ 



: . v heater^ operably coupled* 'to a PWM power controller in'&: 
' •*• •. ' • accordance - with 'an- embodiment of the present invent ibjfc. • 

Detailed; description '/Ajfc* 
; v "v. Referring .to. Fig 1, an arrangement 100 of a computer^ 

% component'; heater operably ■ coupled to a pulse 'width • "4V: ' ■'• "~ 

modulation (PWM) power controller is disclosed. 
20 ' 

A heater 120 is operably coupled to a PWM power controller 
110. 

In an. embodiment of the present invention, the heater 120 
' 25 comprises two heating elements (i22, 124) and a temperature 

,"5?.: * '\'\ V sensor.- -.12 6 such .as. 'a 'thermistor.; .,\:^-- ■ 




: W^^i'^V^rJ?.'- . . . .lS>'". . villi W* t'^-V''^" '•. 





V;>.M ;; .--^ - ; a - ^ : ^a : 6ht^i : Signal 

• . .A^A'^'I °P era ^. 1 ^ i?' switch- supply .from :th6 -power-i; source. ;i3p on ; 

'^'i^^* switching '-Ttieans '• 132 > • typicaiiy a-. poWer : : ' 



• '■ ' "'i " transistor. 



10 



15 



T^e-pdwer- source 130, pay . be .accessed ;: via the . computer,, ... 
component . to be heated, but preferably is accessed 
independently, so that the PWM power controller 110 is 
operable to control the supply from the power- source 130 to 
the heater 120 irrespective of whether the computer 
component with which it is associated currently has power. 

In use the PWM power controller 110 also receives an input 
114 indicative of the voltage of the power source 130, and. 
an input 116 indicative of the temperature as measured by 
temperature sensor 126. 
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In an embodiment of the present invention, the voltage of 
the power source 130 is used by the PWM power controller 
110 to determine the duty cycle (percentage of time the 
power is 'on', or pulse width) .in the PWM power control 
25 scheme. By linking the duty cycle to the power source 

...voltage in /this manner, . in use the PWM power controller '110. ' 

>H^*9$^}i^ 1 }?»1ifi z ^% i $ B . d ? ty , H??^ in relation- t.o.the;-.. .. ->:•; 
voltage .'of theV power: "source 'l;30l tq' the" heater 12o\> * '■" • '.'t? 
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*\ ■ i ? ; Ar y: ^ xam pX e ;/ iQok^up^abl e. \f or ■ ^cbntroljo^} the, \du : '; v , * . ■ >:".'. 
' V'..:- '-\l\.; m V -.cycle as" a function of vehicle battery? voltage and helper .;.;/;..* 
. '•*' ; " . wattage. • ' ' 
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Alternatively, a parametric description of .the relationship . 
• between duty cycle, power Source voltage arid heater • output • 
\ (or difference. between current and desired temperature^ can:' 

be used, * ) 
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The PWM power controller 110 controls the heater 120 output 
(wattage) preferentially by driving signal 112 using an 
on/off oscillation frequency higher than the frequency at 
which the heater element (s) (122, 124) could thermally 
20- cycle (heat and cool) significantly. Consequently any 
\ .:'.vV --i variation in duty cycle has primarily " the effect of . ■ \ : 

■■ .y ^controlling the mean' power dissipated by. the. element -over.. ^ ." 
itimeV.^ LoWer otecillaiixot^ r ; ;; 

i&iwJ .^U'^ 'the:- header ,element>iife.{ . . .i.-ivvj 




V-'-V^^P^:- ; - 

• l^^^-'-'i^^^ 11 ^'^^^}^''^^^ '• f.or-^^nj^&.e^' :Wf operational'.?;'^'^'' : '*'-^' J: 

•'•:•</• ./ ; : - controller:,- p'rog^ajmmirfg./ the.' vpa'raitiet'er, s:. including:'' : * ■'. .. ^- 

— ■ ^ >VV' r;^?:.^- " a ;: t.empfera ttir^ •'•:thr e s ho lid''' aftfv^i ch.* to: activa±¥i\Ehe' ;, ;- ,; ' x& 

"J • ^.'^ s ^jj 7fv J; • ; ^y; 

( V ; i ; i \/'r V; . ; i-^y -V *^ -"degrj^e:' Qf-: hysteresis : - about"' the'- temperature. ; j"-'- ' 

■ , ^V.'\\y\ s \> ,; -" : \\.r V. threshoid'. at "which to; '^ctiyate*' ' '/; "deacti^ * ■'y^7'^. 

; "- v " v ■ : S .hieater^ 12o';r^|.'''v''^ 1 '"' V- ">V' •,. ^ // r :!;- : < : -^^'r'^-:' : i : f/ 

:•/-••:■:'..•. ^.f^?'.. ^■■ ma ?'A^™^ ^®^fei^9V d ^ r ^^. :i -9 n «' and!" .\ 

; 10 iy: a battery protection voltage threshold. " " ' *' ' \ 

■Additionally^ -any. or ail. of' the*, .above ■ operational,'. : * '.. ;».'- 

parameters may be modified by user-preference. 

15 The hysteresis. defines , the desired heating range for the . 
computer component, the lower bound being the temperature 
threshold at which to activate the heater 120, and the 
upper, bpund being the temperature threshold at which to • ■ 
deactivate the heater before it unnecessarily heats the 
component. So for example the hysteretic window for a hard 
disk might be 5 to 7°C, so keeping the hard disk on average 
two degrees warmer than a minimum operating specification 
of 4°C. 
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25 Whilst clearly the heating element (s) (122, 124) will be 





./;/^/v.:':V. \?:\"Tv : ^ "ff the ■■power. -corytrbjQ a'lduty \ r ' 7 

•/-V-^ 10 . : * ^ il V phderstob<2 that ; th.e; computer component, heater. ' , : : ' v : 
" operably .. coupled to. a PWM power "controller 'as.-, described \ /■ 
-X^V ^abdyie; 'p.^!vi.(de's':- at. l^ast , qhe>pr'm^ 



advantages •-' .-..J •' ■ , . ' ^ 



15 • . • i-. Y- ; Heater -control'-' i:s ■ -related' to'.power- ^source"*- 

. voltage; . ' ' 

Programmable . heater control; enables : the iricMsion 
•-'•.of user preferences/ .avoiding the ' need for • 
hardware changes in different climates. 
20 iii- The use of an adaptive controller can absorb t-he 

effects of component variability in maintaining 
target temperatures. 




a"* 





■ ywi^cr ^viu^uiieiit neater operaoxy coupiea ■ to a 

■sai'd :: p6wex:'\ • 

' '.v-^fetrplle^ du^y 'cycle' irC-' ' ;/ 

" "V^;' v ,; : ';\-r 'of-, the;' power. ^sou^ceV Supplying* the ' 

^V/^ '[y- \ : ['XWs^>rV^'T : ''-V 

\?-\. ^PP^f ^^.s Recording to claim 1 wherein the PWM . ciuty 
1(3 ' cycle' is- related to the , voltage' of the 1 heater' s power 
source via 'a lookup table. 

3. Apparatus according to either one' of. the preceding 
claims , wherein the power controller is operable to further 
vary a -duty cycle in relation to a heater power dissipation 
dependent upon user preference. 

4. Apparatus according to any one of the preceding 
claims , wherein the power controller is operable to further 
vary a duty cycle in relation to a temperature dependent 
heater wattage. 
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5. Apparatus according to any one of the preceding 
claims,, wherein the heater comprises two heating elements 
25 with a total resistance in the range of 10 to 50 Ohms. 

6-:/- Apparatus according to any .one, of ' the preceding-; * / 
'-•■/jci aims';' ■ wherein • the PWM" power .contr^ / 
: - **v .^iffijik rob:-, t h e^; p owe r^; s uppl.y :.. . to thie,- Ji.e a£e r ; ir r,e s p e ct i ve ]. of; . J '.*. . . , 





^•■-i^V v - % ?V:i ; V"?: Apparatus accdfdih.g* to" any : 0]fie/ocE-v€h4- pWcedina ■ •■ 
* ■ \V/«.? . ^y.',clclims ; i '"which": ik.' nnfefWhl 'WiVr^K ifKa^': ™-* : ,r '„~V~;' £ 



-f ;A9 A-;- v - .-^P^?^^? .^ cc ?^di. n g[- to"any.:one of .-the - preceding !.»■,' 
■'».- ./v-Z-'v-. ■ ■. Cl - i ^^ y h ^^: is operable such that a user may select! a 

v' ; i>fc^f'--^ oha:^ durStibn'^ : : >yffif ^' ' V ' , •■ • * • ' V ■ " 



- -1.5 
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11. Apparatus according to anyone 'of the preceding -^aims ! 
wherein the . heater's power supply .comprises a vehicle / 
battery. 



10. Apparatus according to any one of the preceding 
■claims,., which - is operable such-vthat 'a- .user "may* s'elefet.4 . ' ' i; *" 

battery protection voltage threshold. 
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12. A computer component heater operably coupled to a- PWM 
power controller in accordance with any one of the 
preceding claims wherein the computer component is any one 
of; 

.""*•• i. ' . a hard disk;- 



}.:'■/> •■■ 'i " an. LCD ■ display;, arid.- . 'v.'. • : ■ 

v ; /. > <:/ v . :' : -ill- a ' bat tery ■■ 'V »" *' 




>.r.4 4 ^vconipulbei heat0rV6j5efa;biy cbupleci'. tft - ar*. ,: ;p^ ^f" 

' \ of \ila'ims-.vl-2: to""- 

■ ' ■ v ' .v -« -.Wherein the .jepmpute'r;' *:cpmponen.t.;C9mj)ris'es the ;.PWM ppv^ex: ; " 

■ r ; ■ V , V\5:-:;fv V; V^^'-j-' .• --vV i::-:'^-:^^^:' ■ ; •::■':..:■/ '■' " '\-' :;s > ; 0 

: ;V A;'' 1 ^'' ^4^h oc * of 'heating. computer' component , charabtiBris'^d'-: ,# ' : -v : v 
YaO. ''■'. *-■ . ..;;by thev^teps of.; : 7 / : ' \:0:- ,: v : ^ .■';. , y\ l ■ '"'f/?-..;^ 

' ■ ^■iv'V' bpefably* coupling a' computer-' component' \Heater : '"t : b^'^V'"^ : 

... :. v,.;-' a P u .^se width, modulation (PWM) power 1 controller; . ':.. .' •. ;* 

. 10* and" ? . ' " ' '* " 

ii. the power controller automatically varying a duty 
' .."V . ' ■ .>;„• v cycle in relation, to the voltage' of the power" 

: supply to the heater. 

•f , . .'. 

.15.- 16. Apparatus according to, claim 1 and substantially as 
. hereinbefore described with reference to the accompanying 
drawings.. 




JM^^^TO^^-.'i" ••'•♦ ? t^^^*i^iv>.-: :> '*.-.v ■ , ' , ^st^<*^'^?i;^i -j'" 



Apparatus; arid Method ' of Computer ,' ' Component Helating v 




; P 'W-'r-t ^B^'h§^P^P ^■■•: s 'Power ' 1 coti;t r ol 1 ei" ^oper abl e /to'* aut bma t 
: - ?M; V - •■^^•i:vary: "a- ■ dnty^ 'cycle; ■ In' relation':' t'Q v the. voltage; of "the p 
';;':Uir."' 1' v> f /sojairc:e . \siapplyixlcf .izhe heater.!* . 

' io 1 • ■'■ ■ ■ ■ • ' • 
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